Nitrous oxide (N 2 O) is a potent greenhouse gas and it is involved in stratospheric ozone 9 depletion. Its oceanic production is mainly influenced by dissolved nutrient and oxygen (O 2 ) 10 concentrations in the water column. Here we examined the seasonal and annual variations of 11 dissolved N 2 O at the Boknis Eck (BE) Time-Series Station located in Eckernförde Bay 12 (southwestern Baltic Sea). Monthly measurements of N 2 O started in July 2005. We found a 13 pronounced seasonal pattern for N 2 O with high concentrations (supersaturations) in winter/early 14 spring and low concentrations (undersaturations) in autumn when hypoxic/anoxic conditions 15 prevail. Unusually low N 2 O concentrations were observed during October 2016-April 2017, 16 which was presumably a result of prolonged anoxia and the subsequent nutrient deficiency. 17 Unusually high N 2 O concentrations were found in November 2017 and this event was linked to 18 the occurrence of upwelling which interrupted N 2 O consumption via denitrification and 19 potentially promoted ammonium oxidation (nitrification) at the oxic/anoxic interface. Nutrient 20 concentrations (such as nitrate, nitrite and phosphate) at BE are decreasing since 1980s, but 21 oxygen concentrations in the water column are still decreasing. Our results indicate a close 22 coupling of N 2 O anomalies to O 2 concentration, nutrients and stratification. Given the long-term 23 trends of declining nutrient and oxygen concentrations at BE, a decrease in N 2 O concentration, 24 and thus emissions, seems likely due to an increasing number of events with low N 2 O 25 concentrations.
Wavelet analysis
In order to decipher periodical cycles of the parameters collected at the BE Time-Series Station, 124 a wavelet analysis method was adopted. Wavelet analysis enables the detection of the period and 125 the temporal occurrence of repeated cycles in time-series data. One of the requirements for 126 wavelet analysis is a regular, continuous time-series. Since there is data missing (maximum 2 127 months in a row) in the BE time-series, due to terrible weather or the ship's unavailability, 128 missing data was interpolated from the previous and following months. Sampling time varied for 129 every month (usually 20-40 day interval), but for the statistical analysis, data was assumed to be 130 regularly spaced as the uncertainty introduced was not significant (<5%). Considering the band 131 width in both frequency and time domain, a Morlet mother wavelet with a wave number of 6 was 132 chosen (Torrence and Compo, 1998). The mother wavelet was then scaled between the 133 frequency of a half-year cycle and the length of the time-series with a stepsize of 0. 25 
where k N2O (in cm h -1 ) is the gas transfer velocity calculated with the method given by where v is the kinematic viscosity of seawater, which is calculated from the empirical equations 170 given in Siedler and Peters (1986) , and D N2O is the diffusion coefficient of N 2 O in seawater. R is 171 the universal gas constant and T is the water temperature in K. consumption via denitrification, as a result, we did not observe a significant N 2 O decline during 375 that period (Fig. 5) . 376 Considering the fact that a significant autumn algae bloom was observed in autumn 2017 (as surface N 2 O saturation for the European shelf (113%, Bange, 2006) . 415 We found a weak seasonal cycle for surface N 2 O concentrations, with high N 2 O concentrations 416 occurring in winter/early spring and low concentrations occurring in summer/autumn, but no 417 such cycle for N 2 O saturation ( Fig. 4; Fig. 7 ). The seasonality in concentration but not in 
